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(54) LEAD-FREE ALLOY CONTAINING TIN. SILVER AND INDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a lead-free alloy used for soldering. 
SOLUTION: The lead-free solder alloy compsn. has a solid phase transforming temp, in the ^ 
range from 167 to 212° C and a liq. phase transforming temp, in the range from 179 to 213° C 
and contains, by weight. 85 to 92% tin. 1 to 6% silver and 4 to 10% Indium. 
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(57) [fliSti] 

^I§J£1«!I*<, 1 6 7''CA>b 2 1 2°C<Dra(D@*a4tS 

-r-&. 8 5SS%3!l><&9 aSfiMiOS. 1S5%A^&6 
£8%0)ffi. fe<»:t/4aS%A^>b 1 OS>%a>'f 
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8 5S596}!)^<&9 2SS%a)S. 1S5%A^&6S 
[ffi3}t^2] 8 7. 7Sa%/)^&9 1. gfifi%<0^. 

^^J:^;4m«%A^&9. i mJi%a)'<'>-:^':7A*^^•r 
[SiafiEi^«<i 6 7%«^f>2 1 2°c()!>ieia>sffi^ss. ^ 

<»:i;i 7 9tA^C,2 1 3°C<Dn©j««^bSffi**-r«. 

7 oaa%A^c 9 2fifi%<D^, 2. 5«^i%A^e>6« 

«%ODffl. j3«fcl/4M«%A^'b2 5. 9fia%<D'r>v 

[111^^4] 2. 6fis%;(i>^6fis%a>ffl$$«-r 

[li^^S] 7 7. 2£fi:%(7)ffi. 2. 8S>%a>ffl. 
t 5 m«9605 -f > 5> -t? A * ^*-r -6 . 3 l=IBK<D 

[»«^8] ^< tt.8 4ae%«)S5, fcj:t;'>'S:<t 

tl 7SS%fl)'f >S?t7A*^3^r-5, fi|3R]S3l=8BK 

o] '>3&<^t*7 4ss%a}». ^<i:t;#< 
2 3Ma%©-f ^ej't^A***-^*, i!i««9i=iH 

i:t2 6fia%<0'r>i?i>A*#^-r-6. a««9i=iE 

[O O O 1 ] 

inmost hiSL^^m^^ *f£is(i, l±^fc•<^ltl=^^ffl 
t^l*A/y^l§)S«!ll=B8•r -5. 

[0 0 0 2] 

i4A/t£o>€gffli=as%2o(o^ttfi, itjsi^jitfln 



[0 0 0 3] 1#Sffl»l=a«*Hf=l*A/fc*l*, 

i^fiE$*tfc<a^*^ sawiiisigs, *fci*5i#fis<i* 

[0 0 0 4] l^^f£(o^lttCSffiA<^/t, #i£$ti.i>. $e 
<bss t B¥i**t-5 <fe y SL^sffiica-r 

(4:1=35: Sffifb2gfiE^5SE4i(bSlta>mO}«HI;l:^ 

-X htt(pasty)II«i:i^«4xSo -^-X httEfflrtO) 

07S$1»$#«-r'&. J:yKl^lllJ^(0^^$$ 

^L. ■f-LT;aEffll*<fcyfiL^iaijScDfi£^i'^^*-r4o » 
(liquation) tPflitt-S, i:/«^^<D^J-«tl4, ^ 

[0 0 0 5] j§<g5^fltl*. -9— h7P-K«>,fe5'Ef. 

riiiisi**i-5. s«ii*Ajf=fti+f^«-ci#i=iiaHicfty» 

4, l±^f£A^ <7i-f "t^ViU^fy >y (wave solderin 

l±A/f£#l+**ifclS^fiPA^ )*ffl-r 
«iro*i, l*A//£lia(b-r&. tL. XhttlEHO!) 
:*:^L^(*^y£A<fflt^c>*^■5i:, l*>uy£#lt**i.fce^S5 
(Ol^^SH^Ii. ld:^f£0&-&§P^I4^ft:<I!>^^-e&-&<D 

2aa>&Rffi$^siL^-S)o WMti^xs^i^i^imt. \t 

tt±<3lii1i-r, Kft«lLA<«*^. *fcl*±<«fllL<C 

[0 0 0 6] ;^ htteffl^^f -^)(4^f£l** 

f^mt^fc, ^^a)itt^**-r«i*A/f£i=«cS-r*. X 
T••y•?^±^f£(*lt(c*5L^rl4. fitoroffiBESsai*. its 

Ifi^^tSixh^. <t:y(Kl^lnJ#i(Oli^f£«<fflt^&tv, ii 
oTRS^tv'SOo *l=. <fey^SL^»^^*-ri>l4A/f£ 
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[0007] aa(l<b*^^fc^i^fi^^ itff ^lci3L^rli. 

aa<DliA/f£*<-»l-fflt^e>H«p Sn63Pb37 
it. 6 3%(7>ffifccfci;3 7%CDrp'$^#%L. 1 8 3°CT? 
J§ja-r**lM^*'Cfc^o Sn62Pb36Ag02 
it. 6 2%0!)ffl. 2%a)ffl. fc<|:t;3 6%a>fS*** 
L. 1 7 9*'CT?»»-r**llt^*"efc4o Ctt?>(OliA. 
t£l*, Sa!l<b**ifcl*Ayf£f+(tfflt LT. S*i.t-^tt* 

l^#]®3b<s**^Tl^4o fi&*#*•r«l*^f£o^^ffl|=:Bl 
j3t^r. fi5S*r*at*p^^^t-^e«ffll*^f£l*. 5 0% 

a>ffij3<fcLf^5 O^tOffiS^^-r^S n 5 O P b 5 OXb 
-r^liAy/£CDffiffl^^i:. ^«XlCSn5 0Pb5 0(D 

flEffl^it^. ^LTfB^^*3S:lMiA/t£l:iSx.*ci:^ 

[0 0 0 9] «&«»tftttat»B-«<f«l"eft*;b^ ffi*^ 
:&-r*^*^f£coglJa)ffl^tl*/-. jK$ii*nTt>^o ^ffe 

B»€ifcS±?S^^ (OS HA) tt. ffm«FlT(Dffia*<^ 

*o «&s^^-r*i*A/f£*fi£ffl-r4«t^^*<^ttjR3!)<. 
o s H AS«iffl*«aii-r «lc+»Sl^^ftfiJS**^ttl * 

l*A/f£«a)«aOffiffllcB|-r^>. cl:yffiLt^WllS 

[0 0 10] ^tta. fi^*^*L^i:L^«Sli^f£^a« 

^y£--(7)«;?¥^a i: * C 1 36<II* L l^o 
[00 11] *fr. S^SPS&OfflSUcJSLfc. tt«tW« 

[00 1 2] St)!::. Bmit^*itz\tA,f£ii\ff^mo>m 

:SL^^L^IiA.f£«JS^S«^^-^*^M*LL^o 
[O O 1 3] -|aiZffil^t)*tT:t^«S n 6 3 P b 

3 7a)cfc3ft«S.**S-r«ttA/f£*«SL^«^«B*#* 
Lft t^f*A/f£fflj«*ffi«-r 4 C t t,M* L l^o 
[OO 1 4] 

a)©^^^"r*l*A/y£<fcy*Stt<D{^^35:t^. ^^ts^if 



[0 0 15] le^#*^^:lMi^ 
y£^*"cfcor. *?ii 6 7"C36^&^5l2 1 2**c<Dra<oB« 

^baS. fccfcl/lKJl 7 9°C;!)^b3KJ2 1 3 ^CCDHOfftffl^b 

^ ffl^fft *s«-r * c t ic ife s „ 

[0 0 16] :*:*W<7)ffe(Da»tt. m^=-SBS<Dffltl|z® 

Ltc. tfc^w««JScD^»*^*L^^:L^(±A/f£^afi£1*^ti 

*ftl^J I*. '&**fcl*«±/tr/£)b<»*#%LftlV *fc 

^ftLftlM tt^5Kfic(D*V K^-O^LT. Federal 
Supply Service, General Services AdministratlonCD 
ConnnlssionerlCcfey*B**ifc. Federal Specif icatio 
n QO-S-571E Interim Amendment 5(ER) 28 December 19 
89(03.2.1.1.1® (leiiO. 2%Siffi^^^*'eii>S: 

httSEB^^-r-s. ^B^$WL^*:lM*^f£<anE^a*«« 

[0 0 17] *fgB^(7)gMtt. -ffl:lCffll>t>*tT 

n 6 3 P b 3 7 <0^otJi^^'^mi'^\tAjfz^:it 

m Littles LftiMiAyfc'SSet-r * <t lcfc*o 

[0 0 18] 

l*^f£^*fflfit^^r*fcoT. mmfSimt. i 6 7**cA^f> 

2 1 2*'C<DPp1CDHffl<bafi. fe<J:i;i 7 9"C3^»^e>2 1 3 

^'corpitDjSffl^bsff^^-r*. 8 5sa%3!)>t> 9 2sa 

t>i osa%(o-<>v';7A*^W'#'*o 

[0 0 19] »*Lt^ll^fiffi»l^fct^T^i. ±ia^*«i 

fSimts 8 7. 7fi2%A^^9i. 9ma%(7>ffi. fe<fc 

tf^4SM%;{^^t»9. 1 SS%C0-f>v'^A$^^'^-5« 
[0 0 2 0] »***3a:l^ttA/t£$*-e 
fcoT. K^4tl±. 1 6 7^AN?,2 1 2''C(DPBl(DHffl<b 
igJt. fc<i:t/1 7 9"CA^t>2 1 3°C(DPBl(7)?ftffl^bSJt* 

^-r-s. 7 oaa%^b^t>9 2ms%a)ffi. 2. 5M2% 
5!l^e,6 2a%a)ffl. fcj:tf4aa%3E>>e>2 5. 92a% 

[0021] ttf^Li^nmmmizni^xit. ±15^* 
li. 2. 6as%)i^b 6sa%coffl*'S'^'i"^o 

[0 0 2 2] »*Ll^llS£ai»l::J3t^Ttt. ±ia^* 

li. 7 7. 2aa%<os. 2. 8aa%a)ffl. ts^ifz 

[00 2 3] Ll^SIJ£ffi»l::fct^Ttt. ±E^* 

li. ^4,9 2aa%<Dffi. iDj:i;d^ft< ttsaa 

[0 0 2 4] »*LLnSISSSI»I::*5U^TI4. ±tH$* 

f*. *<^t8 8afi%a)«. i3j:tf'>ft<i:t9aa 

[00 2 5] »*Ll^glSESI»l::fct^TI*. ±ffi^* 
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[ 0 0 2 6] Ll^|I^ESflllCfcU^Tli. -hlBB"* 

\t. 8 OM»%(DSg. t^<^WPtji<t^Mm 

[0 0 2 7] »*Ll^3l^fi^l«l3j3l^rl*. ±E^* 

[0 0 2 8] »*Ll^sl^fi^8«l::fil^rtt, ±ib^* 

14, '>>5:< 7 1 SS%a>». fcJ:i;*< 1 1 2 6S 

[0 0 2 9] *«H^ictto-c. ffi. ffi. fc^i;>r>v't7 

[0 0 3 0] 

^*i4. fi»jafcj:i;a:Kwsfci^'<-xhtt«H$*-r 
[003 1] *«0^<7>-ocDii«5Si«i4. iK)7 oaa% 

^^■r*ffl««5r*s>^o »*Lt^^flfiK^4^^7 7. 2*11 
*?j2. 8m»%<offi. fccfci;iKi2 omM%(D-< 

[0 0 3 2] *«BJ(D^*iflll£!^(4. ^K^J^lfCD^^tta 
fBlc<fco-ClBSlL»*o afiT-«-y»ofc«. 

[0033] \>xT(D^mm\t. :^%^mmmittii>t<. 

[O O 3 4] 

^ 9 1. 9% 

fli 3. 3% 

-f>v';7A 4. 8% 

»t>Hfc^*l4. 2 12. 1 "C<D@ftibag. fc<fcl/2 
13. 5*^(7>?S«^bSa*^-r4o CO^^Iil. 4°C 

[0035] (llt&i»2) 2fc(DlBl£$«'r«d&$afi 



£g 8 7.7% 

ffi 3. 2% 

-r^v'i^A 9. 1% 

f#t>*Lfc^*l*. 202. 4"C(D@tt<b;'aS. fccfci;2 

0 7. 5**C<DjSfflftSfi**-r^o C 0)^*14 5. 1"C 

[0 0 3 6] (9ltEfn3) %<7)ffl^$«^«$&$iaS! 

SB 84. 0% 

£ 3. 0% 

>v'l7A 1 3. 0% 
t&P>*L/c^*l*. 19 4. 1 °C(7)@ffl^b;:aS. fcJ:l/1 

9 9. 2*t(D5a«ftas**-r^o cco^^iis. i^c 

[0 0 3 7] (llll6ff»J4) ^(D*§J«*^"r4^**Kii 

£g 80. 4% 

li 2. 9% 

-<>V';7ix 1 6. 7% 

#^Htr$^i4. 18 8. 9't:(os4a^b;:ajt, n^ls^ 
94. i^'ccDjaffl^b^s^^-rSo ^0)^*145. 2*tj 

[0 0 3 8] (SlffiE^qs) %<7)«i^$«^^$^$nS 

^ 7 7.2% 

% 2. 8% 

20. 0% 

#P>*ttc^^l4. 17 8. S'^CCDHffi^bSa. fccfci;i 

8 9. i°ca)jaffl<ba*$^*r-r-5o ^<D^*(4i o. e 
[0039] (nsfsey 6 ) ^oiAWL^m-r^^^iimwi 

^ 74. 2% 

ffi 2. 7% 

^l/i/'^d^ 2 3. 1% 

I5t>*ifc^*l4. 17 1. 6°C<DSffl^bjgS. fc.fcI/1 

8 3. 4°c(Dja«<b2affi*^-r'6o z<d^*i4i 1. s 
[00 40] (|IS6ff!l7) *a>ffl«*wr^^&*8as! 

K 7 1.5% 

ffi 2.6% 
-<>V't7A 2 5. 9% 

»t>3|xfc^*l4. 16 7. 8*t<0Hffi^bSfi. fcJ:lXl 

7 9. i°c<Djaffl<bas*w-r«>o Ca)^*l4l1. 3 

[004 1] Z*tt>(7>^*l4S^SSia(Df4A/f£#lt-r« 

*<(7>ffl^izffltx#«»e c*t^>a)l4^f£(7)isl»^^4. ^ 
ic, sfiiwffistt(Dffla^ffi$fe4t^f4a5»"r4a>ic^ 
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[0 0 4 2] :^mBM^fa>»mtj:mmmmzmLrm^ 



[004 3] 

fc. It^eMfiitt^O. ltKW»t^^-X httteH**-r 
t)ixTl>*S n 6 3 P b 3 7 <Z><*: 5 
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